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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a production 
process for piezoelectric ceramic elements that suppress 
the evaporation of Pb included in the piezoelectric 
material during the firing and can use an inexpensive 
metal as an electrode material. 

SOLUTION: The production process for piezoelectric 
ceramic elements comprises the first step where at least 
individual oxides of Pb, Zr, Ti, Cr and Nb are mixed as 
the main to prepare their mixture; the second step where 
the mixture is fired to give the calcinated product; the 
third step where the calcinated product is crushed, Cu 
element is added thereto in an amount 0.05-3.0 wL% 



calculated as CuO tiiereby obtaining an additive; the 
fourth step where a binder is added to the additive to 
form a binder mixture; the fifth step where Uie binder 
mixture is formed to formed products; the sixth step 
where the formed products are fired at a temperature 
of sl.lOO'G to prepare sintered products; and the 
seventh step where the electrodes are formed on the 
surface of the sintered products. The sintered product 
comprises the main component represented by the 
general formula: 
Pba[(CrxNb(i.x))yZr(i^,y)Tlb]03 (0.95£ds1 .05; 
0.40sbs0.55; 0.10sxs0.70: 0.a2sys0.12) and the 
sub-component of Cu in an amount of O.05-3.0 wt.% 
calculated as CuO on the basis of the main component 
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(54) PRODUCTION OF PIEZOELECTRIC CERAMIC 
(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a production process for piezoelectric ceramic 
elements that suppress the evaporation of Pb included in the piezoelectric 
material during the firing and can use an inexpensive metal as an electrode 
material . 

SOLUTION: The production process for piezoelectric ceramic elements comprises the 
first step where at least individual oxides of Pb, Zr, Ti, Cr and Nb are mixed as 
the main to prepare their mixture; the second step where the mixture is fired to 
give the calcinated product; the third step where the calcinated product is 
crushed, Cu element is added thereto in an amount 0.05-3.0 wt . % calculated as CuO 
thereby obtaining an additive; the fourth step where a binder is added to the 
additive to form a binder mixture; the fifth step where the binder mixture is 
formed to formed products; the sixth step where the formed products are fired at 
a temperature of <=1 , 100 [deg] C to prepare sintered products; and the seventh step 
where the electrodes are formed on the surface of the sintered products. The 
sintered product comprises the main component represented by the general formula: 
Pba [ (CrxNb(l-x) ) yZr (1-b-y) Tib] 03 (0 . 95<=d< = l . 05 ; 0 . 40<=b<=0 . 55 ; 0 . 10 <=x<*0 . 70 ; 
0.02<=y<=0.12) and the sub-component of Cu in an amount of 0.05-3.0 wt . % 
calculated as CuO on the basis of the main component. 
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CLAIMS 



[Claim (s ) ] 

[Claim 1] (1) The process which mixes as a principal component so that each oxide 
of Pb, Zr, Ti, Cr, and Nb may be included at least, and is used as mixture, (2) 

the process which carries out temporary quenching of said mixture, and obtains 
a temporary-quenching object, and (3) with the process which grinds said 
temporary-quenching object, converts Cu element into CuO, adds 0.05 to 3.0% of 
the weight, and is used as an additive (4) The process which adds a binder to said 
additive and is used as binder mixture, (5) the process which fabricates said 
binder mixture and is used as a Plastic solid, and (6) with the process which 
calcinates said Plastic solid below 1100 degrees C, and is used as a sintered 
compactit is the manufacture approach of the becoming piezo-electric ceramic 
component. (7) -- the process which forms an electrode in the front face of said 
sintered compact since said sintered compactGeneral formula :P ba [ (CrxNb 
(1-x)) yZrd-b-y) Tib] As opposed to the principal component expressed with 03 
(however, 0 . 95<=:a<=l . 050 . 40<=b< = 0 .550 . 10<=x<=0 . 700 . 02<=y<=0 . 12) The manufacture 
approach of the piezo-electric ceramic component characterized by converting Cu 
into CuO as an accessory constituent, and coming to contain 0.05 to 3.0% of the 
weight . 

[Claim 2] (1) The process which mixes as a principal component so that each oxide 
of Pb, Zr, Ti, Cr, and Nb may be included at least, and is used as mixture, (2) 

the process which carries out temporary quenching of said mixture, and is used 
as a temporary-quenching object, and (3) -- with the process which grinds said 
temporary-quenching object, converts Cu element into CuO, adds 0.05 to 3.0% of 
the weight, and is used as an additive (4) The process which adds a binder to said 
additive and is used as binder mixture, (5) The process which fabricates said 
binder mixture and is used as a ceramic green sheet, (6) The process which 
carries out the laminating of said ceramic green sheet and the internal electrode 
layer by turns, and is made into a layered product, (7) The process which 
calcinates said layered product at the temperature of 1100 degrees C or less, and 
is used as a sintered compact. It is the manufacture approach of the becoming 
piezo-electric ceramic component. (8) -- the process which forms an external 
electrode on said sintered compact -- since said sintered compactGeneral 
formula :P ba [(CrxNb (1-x)) yZr(l-b-y) Tib] As opposed to the principal 
component expressed with 03 (however, 

0.95<=a<=:1.050.40<=b<=0.550.10<=x<=0.700.02<=y<^0.12)The manufacture approach of 
the piezo-electric ceramic component characterized by converting Cu into CuO as 
an accessory constituent, and coming to contain 0.05 to 3.0% of the weight! 

[Claim 3] The manufacture approach of the piezo-electric ceramic component 
according to claim 1 or 2 characterized by being less than [ of the amount of 
Pb(s) which adds the oxide which consists of at least one sort of elements among 
Sr, Ba, calcium, and La into said principal component, and the addition contains 
in the principal component / 3 . Omol% ] . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a 

laminating piezo-electricity ceramic component. 

[0002] 

[Description of the Prior Art] Conventionally , in the piezo-electric ceramic 
ingredient containing Pb, Zr, Ti, Cr, Nb, and O, it is a general formula :P The 
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ingredient which added various minute amount additives is used, for 3 component 
system ingredient which can express with b(CrNb) 03 -PbZr03 -PbTi03 , and this 3 
component system ingredient. Since these piezo electric crystal ingredients are 
excellent in the piezo-electric property and workability and mass production 
nature are also excellent as indicated by JP, 51-28358 , B and JP, 8-34667 , A, they 
are widely used for the electrostrictive actuator, the piezo-electric filter, the 
piezoelectric transformer, the piezo-electric sensor, etc. 

[0003] Moreover, many things using the piezoelectric device of the laminating mold 
which accumulated the piezo-electric ceramic layer and the internal electrode 
layer on piezo-electric application equipment by turns are developed in recent 
years. Although there is a merit that a large variation rate is obtained by this 
laminating type of piezoelectric device by small electric field small, it is 
needed to make the ceramic green sheet of a piezo-electric ceramic layer and an 
internal electrode layer co- sinter. Therefore, sintering temperature is 
restricted to expensive ingredients, such as Pt , as an internal electrode 
ingredient which can be used for the above piezoelectric material which is 1200 
degrees C or more. Then, superfluous PbO is added, or the glass component of Si02 
grade is added as sintering acid, and sintering temperature is reduced. 

[0004] 

CProblem(s) to be Solved by the Invention] However , there were the following 
troubles in the manufacture approach of the conventional piezo-electric ceramic 
component . 

[0005] That is, when the burning temperature for making piezoelectric material 
sinter becomes 1200 degrees C or more, the evaporation of Pb in piezoelectric 
material increases rapidly. For this reason, it becomes difficult to keep a 
property constant. 

[0006] Moreover, although the sintering temperature of piezoelectric material 
falls by about 50 degrees C when the glass component of Si02 grade is added as 
sintering acid in order to make piezoelectric material and an internal electrode 
layer co-sinter below 1200 degrees C, a piezo-electric property will deteriorate. 
It cannot use for piezo-electric application equipments, such as an actuator with 
which a piezo-electric big property is demanded especially. 

[0007] The object of this invention is to offer the manufacture approach of a 
piezo-electric ceramic component that a cheap metal can be used for an electrode 
material, without controlling Pb evaporation contained in piezoelectric material 
during baking, and degrading most piezo-electric properties. 

[0008] 

[Means for Solving the Problem] This invention is made in view of the above 
objects. The manufacture approach of the piezo-electric ceramic component the 1st 
invent ionThe process which mixes as a principal component so that each oxide of 
Pb, Zr, Ti, Cr, and Nb may be included at least, and is used as mixture, The 
process which carries out temporary quenching of said mixture, and obtains a 
temporary-quenching object, and the process which grinds said temporary -quenching 
object, converts Cu element into CuO, adds 0.05 to 3.0% of the weight, and is 
used as an additive. The process which adds a binder to said additive and is used 
as binder mixture, and the process which fabricates said binder mixture and is 
used as a Plastic solid, It is the manufacture approach of the piezo-electric 
ceramic component which consists of a process which calcinates said Plastic solid 
and is used as a sintered compact, and a process which forms an electrode in the 
front face of said sintered compact. Said sintered compactGeneral formula ;P ba 
[{CrxNb (1-x)) yZr{l-b-y) Tib] 03It is characterized by converting Cu into CuO as 
an accessory constituent, and coming to contain 0.05 to 3.0% of the weight to the 
principal component expressed with (0 . 95<=a<=l . 05 , 0 . 40<=b<=0 . 55 , 0. 10<=x<=0 . 70 , 
0 .02<=y<=0 .12) . [ however, ] 

[0009] Sintering temperature can be reduced by manufacturing a piezo-electric 
ceramic component at such a process. Therefore, since the evaporation of pb 
contained in piezoelectric material during baking can be stopped low, 
stabilization of a property can be attained. Moreover, it can consider as a 
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piezo-electric ceramic component with piezo-electric large properties 
(piezo-electric d constant, electromechanical coupling coefficient, etc.). 

[0010] Moreover, the manufacture approach of the piezo-electric ceramic component 
the 2nd inventionThe process which mixes as a principal component so that each 
oxide of Pb, Zr, Ti, Cr, and Nb may be included at least, and is used as mixture, 
The process which carries out temporary quenching of said mixture, and is used as 
a temporary-quenching object, and the process which grinds said 
temporary-quenching object, converts Cu element into CuO, adds 0.05 to 3.0% of 
the weight, and is used as an additive. The process which adds a binder to said 
additive and is used as binder mixture, and the process which fabricates said" 
binder mixture and is used as a ceramic green sheet. The process which carries 
out the laminating of said ceramic green sheet and the internal electrode layer 
by turns, and is made into a layered product, It is the manufacture approach of 
the piezo-electric ceramic component which consists of a process which calcinates 
said layered product at the temperature of 1100 degrees C or less, and is used as 
a sintered compact, and a process which forms an external electrode on said 
sintered compact. Said sintered compactGeneral formula ;P ba [ (CrxNb (1-x)) 
yZr(l-b-y) Tib] 03It is characterized by converting Cu into CuO as an accessory 
constituent, and coming to contain 0.05 to 3.0% of the weight to the principal 
component expressed with ( 0 , 95<sa< = l . 05 , 0 . 40<=b< = 0 . 55 , 0 . 10<=x<=:0 . 70, 
0.02<=y<=:0.12) . C however, ] 

[0011] Since the evaporation of Pb contained in piezoelectric material during 
baking by manufacturing a piezo-electric ceramic component at such a process can 
be stopped low, stabilization of a property can be attained. Moreover, it can 
consider as a piezo-electric ceramic component with a piezo-electric large 
property. Furthermore, cheap ingredients, such as silver and palladium, can be 
used for the internal electrode layer which makes a piezo-electric property 
co-sinter with piezoelectric material, and the manufacturing cost of a 
piezo-electric ceramic component can be lowered. 

[0012] Moreover, in the manufacture approach of the piezo-electric ceramic 
component the 3rd invention, it is desirable that it is less than [ of the amount 
of Pb(s) which adds the oxide which consists of at least one sort of elements 
among Sr, Ba, calcium, and La into said principal component, and the addition 
contains in the principal component / 3.0mol% ]. 

[0013] By making such an additive contain, it is piezoelectric material with a 
piezo-electric large property, and sintering temperature of piezoelectric 
material cam be made into 1100 degrees C or less. 

[0014] Next, the piezo-electric ceramic component of this invention is explained 

still more concretely using an example. 

[0015] 

[Example] (Example 1) The manufacture approach of the veneer piezo-electricity 
ceramic component which is the 1st example is explained. Drawing 1 shows the 
outline perspective view of the veneer piezo-electricity ceramic component of 
this example. First, as a start raw material, weighing capacity of Pb 304, Zr02 , 
Ti02 and Cr 203, and Nb205 was carried out, respectively, they carried out wet 
blending for 4 to 32 hours, and the mixture which can express with Pba[ (CrxNb 

(1-x)) yZr(l-b-y) Tib] 03 (it considers as the (I) type hereafter) was obtained 
Next, after dehydrating and drying this mixture, temporary quenching was carried 
out at the temperature of 800-1000 degrees C for 2 hours, and the 

temporary-quenching object was obtained. After grinding this temporary- quenching 
object, CuO powder was added, the PVA system binder was added further two to 5% 
of the weight, wet blending and wet grinding were performed for 8 to 32 hours, 
and the binder mixture whose mean diameter is 0,5-0.9 micrometers was obtained 
After corning this binder mixture, press forming of the 1-1. 5t /was carried out 
by the pressure of 3 cm, and the disk mold Plastic solid whose diameter is 12mm 
and whose thickness is 1.2mm, and the long side acquired two kinds of Plastic 
solids with the rectangle mold Plastic solid 5mm and whose thickness 30mm and a 
shorter side are 1.2mm. Next, this Plastic solid was calcinated below 1100 



- 4 - 



JP 11-292625 A 



degrees C for 1 to 3 hours, and it considered as the sintered compact. 
Furthermore, after having applied Ag electrode paste to both the principal planes 
of the obtained sintered compact 2 like drawing 1, being burned at 8O0 degrees C 
in 0.5 hours and forming an electrode 3, in 80-120 -degree C insulating oil, 
2.0-4.0kV [/mm ] direct -current electric field were impressed for 15 - 60 
minutes, polarization processing was performed, and it considered as the 
piezo-electric ceramic component 1. 

[0016] The mole ratio of each element which constitutes the principal component of 
the piezo-electric ceramic component obtained as mentioned above was fluctuated, 
and electrical characteristics, the Curie point, and anti-chip box reinforcement 
were measured. In addition, electrical characteristics measured 

specific-inductive-capacity epsilonr, the electromechaLnical coupling coefficient 
kp, and the piezo-electric d constant d31. Among these, the resonance 
antiresonance method by the impedance analyzer estimated the electromechanical 
coupling coefficient and piezo-electric d constant, and displacement measurement 
estimated piezo-electric d constant further. Moreover, the Curie point was 
determined with the maximal value of the temperature change of 
specif ic- inductive -capacity epsilonr. The three-point bending test estimated 
anti-chip box reinforcement. In addition, about piezo-electric d constant and 
anti-chip box reinforcement, others' were measured using the component of a disk 
using the rectangular component. The result is shown in a table 1. In addition, * 
mark in a table shows the outside of the range of this invention. 

[0017] 

[A table 1] 
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[0018] As shown in a table 1, the thing of this invention within the limits can 
carry out application possible also to application piezoelectric devices, such as 
an actuator, enough. In addition, about is obtained [ that it is applicable to an 
application piezoelectric device here, and ] very much in the input of small 
electric field, and it is that a speed of response is quick. That is, it is that 
a piezo-electric property is more large and specific-inductive-capacity epsilonr 
is more small, and, specifically, for the electric machine multiplier kp, the 
piezo-electric d constant d31 is [ 200 or more pC/N and 

specific-inductive-capacity epsilonr ] 2000 or less things 60% or more. Moreover, 
since it corresponds to reflow soldering, in order that the Curie point may bear 
the big mechanical stress at the time of 270 degrees C or more and an activity, 
7 0 or more MPas are required for anti-chip box reinforcement respectively. 

[0019] Here, in claim 1 and claim 2, the reason which limited the content of the 
principal component of a piezo-electric ceramic is explained based on an example 

(I) It is because having limited a in a formula to 0 . 95<=a<=l . 05 does not become 
small and have absolute value |d3ll of piezo-electric d constant in being smaller 
than 0.95 and a's becoming [ the electric machine multiplier kp 3 smaller than 
60% more desirable than 200 pC/N like a sample number 1. On the other hand, it is 
because a becomes [ anti-chip box reinforcement ] smaller than 70MPa(s) and is 
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not desirable when larger than 1.05 like a sample number 7, 

[002 0] Moreover , it is because having limited b in the (I) type to 0 . 40<=b<=0 . 55 
does not become small and have absolute value |d3l| of piezo-electric d constant 
in being smaller than 0.40 and b's becoming [ the electric machine multiplier kp 
] smaller than 60% more desirable than 200 pC/N like a sample number 8. On the 
other hand, like a sample number 13, in being larger than 0.55 and b*s becoming [ 
the electric machine multiplier kp ] smaller than 60%, it is because absolute 
value ld3l| of piezo-electric d constant becomes small and is not more desirable 
than 2 00 pC/N. 

[0021] Moreover , it is because having limited x in the (I) type to 0 . 10<=x<=30 . 70 
does not become large and have specif ic- inductive-capacity epsilonr more 
desirable than 2000 like a sample number 18 when x is smaller than 0.10. On the 
other hand, like a sample number 19, when x is larger than 0.70, in the electric 
machine multiplier's kp becoming smaller than 60%, it is because absolute value 
|d3l| of piezo-electric d constant becomes [ become small and / anti-chip box 
reinforcement ] smaller than 70MPa(s) further and is not more desirable than 200 
pC/N. 

[00 22] Moreover , it is because it becomes [ anti-chip box reinforcement in being 
smaller than 0.02 and y's becoming / the electric machine multiplier kp / smaller 
than 60% ] smaller than 70MPa(s) and is not desirable like a sample number 20 to 
have limited y in the (I) type to 0 . 02<=y<=0 . 12 . On the other hand, like a sample 
number 26, in being larger than 0.12 and y's becoming C the electric machine 
multiplier kp 3 smaller than 6 0%, it is because absolute value |d3l| of 
piezo-electric d constant becomes small and the Curie point's becomes lower than 
270 degrees C and is not still more desirable than 200 pC/N. 

[0023] Furthermore , it becomes [ anti-/ in the electric machine multiplier's kp 
becoming small 60% when there are few additions of CuO 0.05% of the weight like a 
sample number 27 in having limited the addition of CuO added as an accessory 
constituent in claim 1 or claim 2 to 0.05 - 3.0% of the weight to the principal 
component / chip box reinforcement ] smaller than 70MPa(s) and is not desirable. 
On the other hand, like a sample number 31, in and the electric machine 
multiplier's kp becoming smaller than 60% about the addition of CuO than 3.0 % of 
the weight, it is because absolute value |d3l| of piezo-electric d constant 
becomes small and is not more desirable than 200 pC/N. 

[0024] (Example 2) The burning temperature of the sample number 2 of an example 1 
was fluctuated, and the Pb evaporation, electrical characteristics, and the Curie 
point were measured. Among these, Pb evaporation was measured by the 
fluorescence-X-rays cjuanti tat ive -analysis method, and measured others like the 
example 1. The result is shown in drawing 2, 

[0025] As shown in drawing 2, when burning temperature exceeds 1100 degrees C, it 
turns out that the evaporation of Pb in a principal component increases rapidly. 
If the amount of Pb(s) in a principal component decreases, the electric machine 
multiplier kp will become small, or absolute value |d3l| of piezo-electric d 
constant will become small, and the problem on a property will arise. In claim 1 
and claim 2, burning temperature was made into 1100 degrees C or less because [ 
of the above reasons J . 

[0026] (Example 3) When mixing the principal component of the sample number 2 of 
an example 1, at least one sort chosen from SrC03 , BaC03 , CaC03 , and LaC03 was 
added, the mole ratio of the above-mentioned additive to the content of Pb in a 
principal component was fluctuated, and electrical characteristics and anti-chip 
box reinforcement were measured. The result is shown in a table 2. In addition, * 
mark in a table shows the outside of the range in claim 3 . 

[0027] 

[A table 2] 
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»^ 




CO 




(Mpa) 


Sr 
(moIX) 


Ba 
(molW 


Ca 
(molW 


La 
(molS) 


e r 


kp 

(%) 


(pC/N) 




41 


1.0 


0.0 


0.0 


0.0 


1100 


1334 


63.2 


-230 


300 


90 


42 


3.0 


0.0 


0.0 


0.0 


1100 


IZ80 


61.5 


-210 


280 


78 


*43 


5.0 


0,0 


0,0 


0.0 


1100 


1057 


55.6 


-170 


260 


54 


44 


0,0 


1.0 


0,0 


0.0 


1100 


1305 


62 


-210 


300 


85 


45 


0.0 


3.0 


0.0 


0.0 


1100 


1163 


60.4 


-200 


270 


73 


*46 


0,0 


5.0 


0.0 


0.0 


1100 


958 


53.1 


-145 


240 


55 


47 


0.0 


0.0 


1.0 


0.0 


1100 


1290 


61.7 


-215 


300 


83 


48 


0.0 


0.0 


3.0 


0.0 


1100 


1186 


60.2 


-205 


290 


75 


*49 


0.0 


0.0 


5.0 


0.0 


1100 


1065 


54.3 


-150 


280 


60 


50 


0.0 


0.0 


0.0 


1,0 


1100 


1658 


63.8 


-240 


290 


77 


51 


0.0 


0.0 


0,0 


3.0 


1100 


1683 


64.1 


-240 


270 


72 


*52 


0.0 


0,0 


O.O 


5.0 


1100 


1195 


58 


-180 


240 


50 


53 


1.0 


1rO 


0.5 


0.5 


1100 


1342 


62,9 


-225 


280 


78 


*S4 


2.0 


1.0 


1.0 


1.0 


1100 


975 


56 


-160 


250 


58 



[0028] as shown in a table 2, even if it adds any of the four above-mentioned 
sorts of additives both the sibsolute value of piezo-electric d constant an 
electromechanical coupling coefficient the Curie point and anti-chip box 
reinforcement -- although it can check having surpassed the above-mentioned 
criteria. Moreover, in claim 3, like sample numbers 43, 46, 49, 52, and 54 in 
having limited the addition of the above-mentioned additive to 3.0 or less % of 
the weight, although specif ic- inductive-capacity epsilonr is 20 0 0 or less when 
there are more additions than 3 . 0 % of the weight, other electrical 
characteristics and anti-chip box reinforcement are below a need value or its 
neighborhood, and it is because it is not desirable. 

[0029] (Example 4) The manufacture approach of the laminating piezo-electricity 
ceramic component of this example is explained. Drawing 3 is the outline 
sectional view of the laminating piezo-electricity ceramic component of this 
example. First, as a start raw material, weighing capacity was carried out, 
respectively, wet blending of Pb 304, Zr02, Ti02 and Cr 203 , and Nb205 was 
carried out for 4 to 32 hours so that it might become the sample numbers 4, 10, 
and 15 of a table 1, and this presentation, and mixture was obtained. Next, after 
dehydrating and drying this mixture, temporary quenching was carried out at the 
temperature of 800-1000 degrees C for 2 hours, and the temporary- quenching object 
was obtained. After grinding this temporary- quenching object, CuO powder was 
added, the PVA system binder was added further two to 5% of the weight, wet 
blending and wet grinding were performed for 8 to 32 hours, and the binder 
mixture whose mean diameter is 0.5-0,9 micrometers was obtained. The ceramic 
green sheet with a thickness of 60-100 micrometers was obtained with the doctor 
blade method after corning this binder mixture . Next , the laminating was carried 
out so that a ceramic green sheet and an internal electrode layer might be 
accumulated by turns, and it considered as the layered product so that the 
content ratio of Ag and Pd might apply the internal electrode paste of 7:3, an 
internal electrode layer might be formed on this ceramic green sheet and this 
internal electrode layer might be drawn on the field which faces by turns. Next, 
this Plastic solid was calcinated below 1100 degrees C for 1 to 3 hours, and it 
considered as the laminating sintered compact which consists of a piezo-electric 
ceramic layer and an internal electrode layer, furthermore, drawing 3 -- like -- 
**** of the upper and lower sides of external electrode paste of the laminating 
sintered compact 12 it applied to the whole surface mostly, it could be burned 
at 800 degrees C for 0,5 hours, and 1st external electrode 13a was formed. 
Furthermore, apply conductive paste to band-like, the side face which is an 
internal electrode 14 derivation side was made to dry it, and 2nd external 
electrode 13b was formed. Thus, 2,0-4.0kV [/mm ] direct -current electric field 
were impressed for the laminating sintered compact 12 in which the external 
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electrode 13 was formed, for 15 - 60 minutes in 80-120-degree C insulating oil, 
polarization processing was performed, and it considered as the laminating 
piezo- electricity ceramic component 10. 
[0030] 

[Effect of the Invention] The process which mixes the manufacture approach of the 
piezo- electric ceramic component of this invention as a principal component so 
that each oxide of Pb, Zr, Ti, Cr, and Nb may be included at least, and is used 
as mixture. The process which carries out temporary quenching of said mixture, 
and obtains a temporary -quenching object, and the process which grinds said 
temporary- quenching object, converts Cu element into CuO, adds 0.05 to 3.0% of 
the weight, and is used as an additive, The process which adds a binder to said 
additive and is used as binder mixture, and the process which fabricates said 
binder mixture and is used as a Plastic solid. It is the manufacture approach of 
the piezo-electric ceramic component which consists of a process which calcinates 
said Plastic solid and is used as a sintered compact, and a process which forms 
an electrode in the front face of said sintered compact. A sintered 
compactGeneral formula :P ba [ (CrxNb (1-x)) yZr(l-b-y) Tib] 03To the principal • 
component expressed with ( 0 . 95<=a<=l . 05 , 0 . 40<=b<=0 . 55 , 0 . 10<=x<=0. 70 , 
0 . 02<=y<=0 . 12) , Cu is converted into CuO as an accessory constituent, and it 
comes to contain 0.05 to 3.0% of the weight. [ however, 3 

[0031] Moreover , the process which mixes as a principal component so that each 
oxide of Pb, Zr, Ti , Cr, and Nb may be included at least, and is used as mixture, 
The process which carries out temporary quenching of said mixture, and is used as 
a temporary-quenching object, and the process which grinds said 
temporary-quenching object, converts Cu element into CuO, adds 0.05 to 3.0% of 
the weight, and is used as an additive, The process which adds a binder to said 
additive and is used as binder mixture, and the process which fabricates said 
binder mixture and is used as a ceramic green sheet, The process which carries 
out the laminating of said ceramic green sheet and the internal electrode layer 
by turns, and is made into a layered product, It is the manufacture approach of 
the piezo-electric ceramic component which consists of a process which calcinates 
said layered product at the temperature of 1100 degrees C or less, and is used as 
a sintered compact, and a process which forms an external electrode on said 
sintered compact. Said sintered compactGeneral formula :P ba ((CrxNb (l-x)) 
yZr(l-b-y) Tib] 03To the principal component expressed with < 0 . 95<=a<=l . 0 5 , 
0 . 40<=b<=:0 . 55 , 0 . 10<=sx<=0 . 70 , 0 . 02<-y<=0 . 12 ) , Cu is converted into CuO as an 
accessory constituent, and it comes to contain 0.05 to 3.0% of the weight. [ 
however, ] 

[0032] Since a piezo-electric ceramic component is manufactured at such a process, 
the evaporation of Pb in a principal component can be stopped at the time of 
ba3cing. Moreover, in the case of a laminating type thing, cheap ingredients, such 
as Ag and Pd, can be used for the internal electrode. Furthermore, it can 
consider as the piezo-electric ceramic component excellent in the piezo-electric 
property. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

^[Drawing l]The outline perspective view of the veneer piezo-electricity ceramic 
component which is the example 1 concerning this invention. 

[Drawing 2] The graph which shows the relation of the burning temperature of a 
sarSple and PbO evaporation in the example 2 of this invention. 
[Drawing 3] The outline perspective view of the laminating piezo-electricity 
ceramic component which is the example 4 concerning this invention. 

[Description of Notations] 

1 Veneer Piezo-electricity Ceramic Component 
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2 12 Sintered compact 

3 Electrode 

10 Laminating Piezo-electricity Ceramic Component 

13 External Electrode 

14 Internal Electrode 



DRAWINGS 



[Drawing 1] 
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(Drawing 3] 
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